


23 BOXES, ENCLOSURES, AND CABINETS

A.  Available Manufacturers: Subject to compliance with requirements, manufacturers offering

products that may be incorporated into the Work include, but are not limited to, the
following: ‘

B.  Manufacturers: Subject to compliance with requirements, provide products by one of the
following:

Cooper Crouse-Hinds; Div. of Cooper Industries, Inc.
EGS/Appleton Electric.

Erickson Electrical Equipment Company.

Hoffman.

Hubbell Incorporated; Killark Electric Manufacturing Co. Division.
O-Z/Gedney; a unit of General Signal.

RACO; a Hubbell Company.

Robroy Industries, Inc.; Enclosure Division.

Scott Fetzer Co.; Adalet Division.

10. Spring City Electrical Manufacturing Company.

11. Thomas & Betts Corporation.

12.  Walker Systems, Inc.; Wiremold Company (The).

13. Woodhead, Daniel Company; Woodhead Industries, Inc. Subsidiary.

VoOoNOIGODdON =

C. Sheet Metal Outlet and Device Boxes: NEMA OS 1.

D. Cast-Metal Outlet and Device Boxes: NEMA FB 1, Type FD, with gasketed cover.
E. Metal Floor Boxes: rectangular.

F. Small Sheet Metal Pull and Junction Boxes: NEMA OS 1.

G. Cast-Metal Access, Pull, and Junction Boxes: NEMA FB 1, with gasketed cover.

H. Cabinets:

1. NEMA 250, Type 1, galvanized-steel box with removable interior panel and
removable front, finished inside and out with manufacturer's standard enamel.-
Hinged door in front cover with flush latch and concealed hinge.

Key latch to match panelboards.

Metal barriers to separate wiring of different systems and voltage.

Accessory feet where required for freestanding equipment.

e

24 SLEEVES FOR RACEWAYS

A Steel Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized steel,
plain ends.

B. Cast-lron Pipe Sleeves: Cast or fabricated "wall pipe," equivalent to ductile-iron pressure
pipe, with plain ends and integral waterstop, uniess otherwise indicated.
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C. Sleeves for Rectangular Openings: Galvanized sheet steel with minimum 0.052- or 0.138-
inch (1.3- or 3.5-mm) thickness as indicated and of length to suit application.

D. Coordinate sleeve selection and application with selection and application of firestopping
specified in Division 7 Section "Through-Penetration Firestop Systems."

2.5 SLEEVE SEALS

A. Description. Modular sealing device, designed for field assembly, to fill annular space
between sleeve and cable.

1.

2.
3.

Sealing Elements: EPDM, NBR interlocking links shaped to fit surface of cable or
conduit. Include type and number required for material and size of raceway or cable.
Pressure Plates: Carbon steel. Include two for each sealing element.

Connecting Bolts and Nuts: Carbon steel with corrosion-resistant coating of length
required to secure pressure plates to sealing elements. Include one for each sealing
element.

PART 3 - EXECUTION

3.1 RACEWAY APPLICATION

A.  Comply with the following indoor applications, uniess otherwise indicated:

1.
2.
3.

Exposed, Not Subject to Physical Damage: EMT

Exposed, Not Subject to Severe Physical Damage: EMT.

Exposed and Subject to Severe Physical Damage: IMC. Includes raceways in the
following locations:

a. Loading dock.

b. Corridors used for traffic of mechanized carts, forklifts, and pallet-handling
units. ‘

C. Mechanical rooms.

Concealed in Ceilings and Interior Walls and Partitions: EMT.

Connection to Vibrating Equipment (Including Transformers and Hydraulic,
Pneumatic, Electric Solenoid, or Motor-Driven Equipment): FMC, except use LFMC
in damp or wet locations.

Damp or Wet Locations: Rigid steel conduit.

Boxes and Enclosures: NEMA 250, Type 1, except use NEMA 250, Type 4 in damp
or wet locations. '

B. Minimum Raceway Size: 3/4-inch trade size.

C. Minimum Device Box Size: 4" x 4"x 2".

D. Raceway Fittings: Compatible with raceways and suitable for use and location.
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1. Rigid and Intermediate Steel Conduit: Use threaded rigid steel conduit fittings,
unless otherwise indicated.

2. PVC Externally Coated, Rigid Steel Conduits: Use only fittings listed for use with
that material. Patch and seal all joints, nicks, and scrapes in PVC coating after
installing conduits and fittings. Use sealant recommended by fitting manufacturer.

E. Install nonferrous conduit or tubing for circuits operating above 60 Hz. Where aluminum
raceways are installed for such circuits and pass through concrete, install in nonmetallic
sleeve.

F. Do not install aluminum conduits in contact with concrete.

3.2 INSTALLATION

A.  Comply with NECA 1 for installation requirements applicable to products specified in Part 2
except where requirements on Drawings or in this Article are stricter.

B. Keep raceways at least 6 inches away from parallel runs of flues and steam or hot-water
pipes. Install horizontal raceway runs above water and steam piping.

C. Complete raceway installation before starting conductor installation.

D. Support raceways as specified in Division 16 Section "Electrical Supports and Seismic
Restraints."

E.  Arrange stub-ups so curved portions of bends are not visible above the finished slab.

F. Conceal conduit and EMT within finished walls, ceilings, and floors, unless otherwise
indicated.

G. Raceway Terminations at Locations Subject to Moisture or Vibration: Use insulating
bushings to protect conductors, including conductors smaller than No. 4 AWG.

H. Install pull wires in empty raceways. Use polypropylene or monofilament plastic line with
not less than 200-Ib tensile strength. Leave at least 12 inches of slack at each end of pull
wire.

l. Raceways for Optical Fiber and Communications Cable: Install raceways, metallic and
nonmetallic, rigid and flexible, as follows:

1. 3/4-Inch trade size and smaller: Install raceways in maximum lengths of 50 feet
. 1-Inch trade size and larger: Install raceways in maximum lengths of 75 feet.
3. Install with a maximum of two 90-degree bends or equivalent for each length of

raceway unless Drawings show stricter requirements. Separate lengths with pull or
junction boxes or terminations at distribution frames or cabinets where necessary to
comply with these requirements.
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3.3

Flexible Conduit Connections: Use maximum of 72 inches of flexible conduit for
equipment subject to vibration, noise transmission, or movement; and for transformers and
motors.

1. Use LFMC in damp or wet locations subject to severe physical damage.
2. Use LFMC or LFNC in damp or wet locations not subject to severe physical damage.

Recessed Boxes in Masonry Walls: Saw-cut opening for box in center of cell of masonry
block, and install box flush with surface of wall.

Set metal floor boxes level and flush with finished floor surface.

SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS

Coordinate sleeve selection and application with selection and application of firestopping
specified in Division 7 Section "Through-Penetration Firestop Systems."

Concrete Slabs and Walls: Install sleeves for penetrations unless core-drilled holes or
formed openings are used. Install sleeves during erection of slabs and walls.

Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening.

Rectangular Sleeve Minimum Metal Thickness:

1.  For sleeve cross-section rectangle perimeter less than 50 inches and no side greater
than 16 inches, thickness shall be 0.052 inch.

2. For sleeve cross-section rectangle perimeter equal to, or greater than, 50 inches and
1 or more sides equal to, or greater than, 16 inches, thickness shall be 0.138 inch.

Fire-Rated Assemblies: Install sleeves for penetrations of fire-rated floor and wall

assemblies unless openings compatible with firestop system used are fabricated during

construction of floor or wall.

Cut sleeves to length for mounting flush with both surfaces of walls.

Extend sleeves installed in floors 2 inches above finished floor level.

Size pipe sleeves to provide 1/4-inch annular clear space between sleeve and raceway
unless sleeve seal is to be installed.

Seal space outside of sleeves with grout for penetrations of concrete and masonry and

with approved joint compound for gypsum board assembilies.

Interior Penetrations of Non-Fire-Rated Walls and Floors: Seal annular space between
sleeve and raceway, using joint sealant appropriate for size, depth, and location of joint.
Refer to Division 7 Section "Joint Sealants" for materials and installation.
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3.4

3.5

3.6

Fire-Rated-Assembly Penetrations: Maintain indicated fire rating of walls, partitions,
ceilings, and floors at raceway penetrations. Install sleeves and seal with firestop
materials. Comply with Division 7 Section "Through-Penetration Firestop Systems."

Roof-Penetration Sleeves: Seal penetration of individual raceways with flexible, boot-type
flashing units applied in coordination with roofing work.

Aboveground, Exterior-Wall Penetrations: Seal penetrations using sleeves and
mechanical sleeve seals. Select sleeve size to allow for 1-inch annular clear space
between pipe and sleeve for installing mechanical sleeve seals.

Underground, Exterior-Wall Penetrations: Install cast-iron "wall pipes" for sleeves. Size
sleeves to allow for 1-inch annular clear space between raceway and sleeve for installing
mechanical sleeve seals.

SLEEVE-SEAL INSTALLATION
Install to seal underground, exterior wall penetrations.

Use type and number of sealing elements recommended by manufacturer for raceway
material and size. Position raceway in center of sleeve. Assemble mechanical sleeve
seals and install in annular space between raceway and sleeve. Tighten bolts against
pressure plates that cause sealing elements to expand and make watertight seal.

FIRESTOPPING

Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to
restore original fire-resistance rating of assembly. Firestopping materials and installation
requirements are specified in Division 7 Section "Through-Penetration Firestop Systems.”

PROTECTION

Provide final protection and maintain conditions that‘ensure ‘coatings, finishes, and
cabinets are without damage or deterioration at time of Substantial Completion.

1. Repair damage to galvanized finishes with zinc-rich paint recommended by
manufacturer. . '

2. Repair damage to PVC or paint finishes with matching touchup coating
recommended by manufacturer.

END OF SECTION 16130
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SECTION 16140 - WIRING DEVICES

PART 1 - GENERAL

1.1

RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section.
1.2 SUMMARY
A.  This Section includes the following:
1. Receptacles, receptacles with integral GFCI, and associated device plates.
2.  Snap switches and wall-box dimmers.
1.3 DEFINITIONS
A. EMI: Electromagnetic interference.
B. GFCI: Ground-fault circuit interrupter.
C. Pigtail: Short lead used to connect a device to a branch-circuit conductor.
D. RFI: Radio-frequency interference.
E. TVSS: Transient voltage surge suppressor.
F.  UTP: Unshielded twisted pair. |
1.4 SUBMITTALS
A.  Product Data: For each type of product indicated.
B. Shop Drawings: List of legends and description of materials and process used for
premarking wall plates.
C. Field quality-control test reports.
D. Operation and Maintenance Data: For wiring devices to include in all manufacturers'
packing label warnings and instruction manuals that include labeling conditions.
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1.5 QUALITY ASSURANCE
A. Source Limitations: Obtain each type of wiring device and associated wall plate through
one source from a single manufacturer. Insofar as they are available, obtain all wiring
devices and associated wall plates from a single manufacturer and one source.
B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in
NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and
marked for intended use.

C. Comply with NFPA 70.

1.6 COORDINATION
A. Receptacles for Owner-Furnished Equipment: Match plug configurations.

1. Cord and Plug Sets: Match equipment requirements.
PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Manufacturers' Names: Shortened versions (shown in parentheses) of the following
manufacturers' names are used in other Part 2 articles:

1. Cooper Wiring Devices; a division of Cooper Industries, Inc. (Cooper).

2. Hubbell Incorporated; Wiring Device-Kellems (Hubbell).

3. Leviton Mfg. Company Inc. (Leviton).

4, Pass & Seymour/Legrand; Wiring Devices & Accessories (Pass & Seymour).

2.2 STRAIGHT BLADE RECEPTACLES

A. Convenience Receptacles, 125V, 20 A: Comply with NEMA WD 6 configuration 5-20R,
and UL 498. Color shall be by architect.

1. Available Products: Subject to compliance with requirements, products that may be
incorporated into the Work include, but are not limited to, the following:

a.  Cooper; 5351 (single), 5352 (duplex).
b. Hubbell; HBL5351 (single), CR5352 (duplex).
c. Leviton; 5891 (single), 5352 (duplex).
d. Pass & Seymour; 5381 (single), 5352 (duplex).
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2.3

2.4

2.5

A

GFCI RECEPTACLES

General Description: Straight blade, feed-through type. Comply with NEMA WD 1,
NEMA WD 6, UL 498, and UL 943, Class A, and include indicator light that is lighted when
device is tripped.

Duplex GFCI Convenience Receptacles, 125V, 20 A NEMA 20R, color to match existing
devices in building:

1. Available Products: Subject to compliance with requirements, products that may be
incorporated into the Work include, but are not limited to, the following:

a. Cooper; GF20.
b. Pass & Seymour; 2084.
c. Leviton, 8898

SNAP SWITCHES
Comply with NEMA WD 1 and UL 20.
Switches, 120/277 V, 20 A, color by architect.:

1. Available Products: Subject to compliance with requirements, products that may be
incorporated into the Work include, but are not limited to, the following:

a. Cooper; 2221 (single pole), 2222 (two pole), 2223 (three way), 2224 (four
way).

b. Hubbell;, CS1221 (single pole), CS1222 (two pole), CS1223 (three way),
CS1224 (four way). '

c. Leviton; 1221-2 (single pole), 1222-2 (two pole), 1223-2 (three way), 1224-2
(four way).

d. Pass & Seymour; 20AC1 (single pole), 20AC2 (two pole), 20AC3 (three way),
20AC4 (four way).

WALL PLATES

Single and combination types to match corresponding wiring devices. All wall plates shall
be 0.040 brushed stainless steel. _

PART 3 - EXECUTION

INSTALLATION

3.1

A.  Coordination with Other Trades:
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3.

4.

Take steps to insure that devices and their boxes are protected. Do not place wall
finish materials over device boxes and do not cut holes for boxes with routers that
are guided by riding against outside of the boxes.

Keep outlet boxes free of plaster, drywall joint compound, mortar, cement, concrete,
dust, paint, and other material that may contaminate the raceway system,
conductors, and cables.

Install device boxes in brick or block walls so that the cover plate does not cross a
joint unless the joint is troweled flush with the face of the wall.

Install wiring devices after all wall preparation, including painting, is complete.

B. Conductors:

1.

2.

Do not strip insulation from conductors until just before they are spliced or terminated
on devices.

Strip insulation evenly around the conductor using tools designed for the purpose.
Avoid scoring or nicking of solid wire or cutting strands from stranded wire.

The length of free conductors at outlets for devices shall meet provisions of
NFPA 70, Article 300, without pigtails.

Existing Conductors:

a. Cut back and pigtail, or replace all damaged conductors.

b. . Straighten conductors that remain and remove corrosion and foreign matter.

c. Pigtailing existing conductors is permitted prowded the outlet box is large
enough.

C. Device Installation:

1.

Replace all devices that have been in temporary use during construction or that
show signs that they were installed before building finishing operations were
complete.

Keep each wiring device in |ts package or otherwise protected until it is time to
connect conductors.

Do not remove surface protection, such as plastic film and smudge covers, until the
last possible moment.

Connect devices to branch circuits using pigtails that are not less than 6 inches (152
mm) in length.

When there is a choice, use side wiring with binding-head screw terminals. Wrap
solid conductor tightly clockwise, 2/3 to 3/4 of the way around terminal screw.

Use a torque screwdriver when a torque is recommended or required by the
manufacturer.

When conductors larger than No. 12 AWG are installed on 15- or 20-A circuits, splice
No. 12 AWG pigtails for device connections.

Tighten unused terminal screws on the device.

When mounting into metal boxes, remove the fiber or plastic washers used to hold
device mounting screws in yokes, allowing metal-to-metal contact.

D. Receptacle Orientation:

1.

Install ground pin of vertically mounted receptacles to match existing devices in the
building. Recommendation in subparagraph below is made in IEEE 602.
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Device Plates: Do not use oversized or extra-deep plates. Repair wall finishes and

remount outlet boxes when standard device plates do not fit flush or do not cover rough
wall opening.

Arrangement of Devices: Unless otherwise indicated, mount flush, with long dimension
vertical. Group adjacent switches under single, multigang wall plates.

G. Adjust locations of floor service outlets and service poles to suit arrangement of partitions
and furnishings.
3.2 IDENTIFICATION
A.  Comply with Division 16 Section "Electrical Identification."

1.  Receptacles: Identify panelboard and circuit number from which served. Use hot,
stamped or engraved machine printing with black-filled lettering on face of plate, and
durable wire markers or tags inside outlet boxes.

3.3 FIELD QUALITY CONTROL
A.  Perform tests and inspections and prepare test reports.

1.  Test Instruments: Use instruments that comply with UL 1436.

2.  Test Instrument for Convenience Receptacles: Digital wiring analyzer with digital
readout or illuminated LED indicators of measurement.

B. Tests for Convenience Receptacles:

1. Line Voltage: Acceptable range is per MEC.

2. Ground Impedance: Values of up to 2 ohms are acceptable

3. GFCI Trip: Test for tripping values specified in UL 1436 and UL 943.

4.  Using the test plug, verify that the device and its outlet box are securely mounted.

5.  The tests shall be diagnostic, indicating damaged conductors, high resistance at the
circuit breaker, poor connections, inadequate fault current path, defective devices, or
similar problems. Correct circuit conditions, remove malfunctioning units and replace
with new ones, and retest as specified above.

END OF SECTION 16140
University of Massachusetts, Amherst WIRING DEVICES
Lincoln Campus Center Parking Office SECTION 16140
UMA11-20

16140-5






SECTION 16145 - LIGHTING CONTROL DEVICES

e —

PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 1 Specification Sections, apply to this Section.
1.2 SUMMARY
A.  This Section includes the following lighting control devices:
1. Indoor occupancy sensors.
B. Related Sections include the following:
1. Division 16 Section "Wiring Devices" for wall-box dimmers, wall-switch
occupancy sensors, and manual light switches.
1.3 DEFINITIONS
A. LED: Light-emitting diode.
B. PIR: Passive infrared.
1.4 SUBMITTALS
A.  Product Data: For each type of product indicated.
B. Shop Drawings: Show installation details for occupancy and light-level sensors.
1. Interconnection diagrams showing field-installed wiring.
C. Field quality-control test reports.
D. Operation and Maintenance Data: For each type of product to include in emergency,
operation, and maintenance manuals.
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1.5

1.6

QUALITY ASSURANCE

Electrical Components, Devices, and Accessories: Listed and labeled as defined in
NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction,
and marked for intended use.

COORDINATION

Coordinate layout and installation of ceiling-mounted devices with other construction
that penetrates ceilings or is supported by them, including light fixtures, HVAC
equipment, smoke detectors, fire-suppression system, and partition assemblies.

PART 2 - PRODUCTS

2.1 INDOOR OCCUPANCY SENSORS
A. Available Manufacturers: Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:
B. Manufacturers: Subject to compliance with requirements, provide products by one of
the following: '
C. Basis-of-Design Product: Subject to compliance with requirements, provide Sensor

Switch CMR-PDT-2P or a comparable product by one of the following:

1. Sensor Swi{ch. |

2. Leviton Mfg. Company Inc.

3. Waltt Stopper (The).

D. General Description: CeiIing-mounting, solid-state units with a separate relay unit.

1. Operation: “Unless otherwise indicated, turn lights on when covered area is
occupied and off when unoccupied; with a time delay for turning lights off,
adjustable over a minimum range of 1 to 15 minutes.

2. Sensor Output: Contacts rated to operate the connected relay, complying with
UL 773A. Sensor shall be powered from the relay unit.

3. Relay Unit: Dry contacts rated for 20-A ballast load at 120- and 277-V ac, for 13-
A tungsten at 120-V ac, and for 1 hp at 120-V ac. Power supply to sensor shall
be 24-V dc, 150-mA, Class 2 power source as defined by NFPA 70. :

4, Mounting:

a. Sensor: Suitable for mounting in any position on a standard outlet box.
b. Time-Delay and Sensitivity Adjustments: Recessed and concealed behind
hinged door.
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5. Indicator: LED, to show when motion is being detected during testing and normal
operation of the sensor.
6. Bypass Switch: Override the on function in case of sensor failure.

E. Dual-Technology Type: Ceiling mounting; detect occupancy by using a combination of
PIR and ultrasonic or microphonic detection methods in area of coverage. Particular
technology or combination of technologies that controls on-off functions shall be
selectable in the field by operating controls on unit.

1. Sensitivity Adjustment: Separate for each sensing technology.

2.  Detector Sensitivity: Detect occurrences of 6-inch minimum movement of any
portion of a human body that presents a target of not less than 36 sq. in. and
detect a person of average size and weight moving not less than 12 inches in
either a horizontal or a vertical manner at an approximate speed of 12 inches/s.

3.  Detection Coverage (Standard Room): Detect occupancy anywhere within a
circular area of 1000 sq. ft. when mounted on a 96-inch high ceiling. '

2.2 CONDUCTORS AND CABLES
A. Power Wiring to Supply Side of Remote-Control Power Sources: Not smaller than

No. 12 AWG. Comply with requirements in Division 16 Section "Conductors and
Cables."

PART 3 - EXECUTION

3.1 SENSOR INSTALLATION

A. Install and aim sensors in locations to achieve not less than 90 percent coverage of
areas indicated. Do not exceed coverage limits specified in manufacturer's written
instructions.

3.2 WIRING INSTALLATION

A.  Wiring Method: Comply with Division 16 Section "Conductors and Cables." Minimum
conduit size shall be 3/4 inch.

B. Wiring within Enclosures: Comply with NECA 1. Separate power-limited and
nonpower-limited conductors according to conductor manufacturer's written
instructions.

C. Size conductors according to lighting control device manufacturer's written instructions,
unless otherwise indicated.

D. Spilices, Taps, and Terminations: Make connections only on numbered terminal strips
in junction, pull, and outlet boxes; terminal cabinets; and equipment enclosures.
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3.3

34

3.5

3.6

IDENTIFICATION

Identify components and power and control wiring according to Division 16 Section
"Electrical Identification."

1. Identify controlled circuits in lighting contactors. _
2. Identify circuits or luminaries controlled by photoelectric and occupancy sensors
at each sensor.

Label time switches and contactors with a unique designation.

FIELD QUALITY CONTROL
Perform the following field tests and inspections and prepare test reports:

1.  After installing time switches and sensors, and after electrical circuitry has been
energized, adjust and test for compliance with requirements.

2. Operational Test: Verify operation of each lighting control device, and adjust
time delays.

Lighting control devices that fail tests and inspections shall be considered defective
work.

ADJUSTING

Occupancy Adjustments: When requested within 12 months of date of Substantial
Completion, provide on-site assistance in adjusting sensors to suit occupied conditions.
Provide up to two visits to Project during other-than-normal occupancy hours for this
purpose.

DEMONSTRATION

Engage a factory-authorized service representative to train Owner's maintenance
personnel to adjust, operate, and maintain lighting control devices. Refer to Division 1
Section "Demonstration and Training."

END OF SECTION 16145
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ECTION 16410 - SAFETY SWITCHES

PART 1 - GENERAL

1.01

1.02

1.03

1.04

SCOPE

A. Furnish and install safety switches of the types, sizes and quantities indicated on the

contract drawings. Provide all lugs and accessories necessary for proper installation
and operation.

RELATED DOCUMENTS

A. All drawings and general provisions of the Contract including Division 1 requirements
apply to this section.

SUBMITTALS

A. Provide product information prior to fabrication and installation. Product data shall
include all dimensions, weights, electrical ratings and maintenance data.

RELATED STANDARDS

A. The safety switches and all accessories shall be designed, manufactured and tested in
accordance with the latest applicable standards of the following:
1. ULS8 — Enclosed and Dead Front Switches
2. UL50 - Enclosures for Electrical Equipment
3. Federal specification W-S 865C (Type HD for heavy duty, Type ND for general
duty)
4. NEMA KS-1, Enclosed Switches

PART 2 - PRODUCTS

2.01

MANUFACTURERS
A. Available Manufacturers: Subject to compliance with requirements,

manufacturers offering products that may be incorporated into the Work include,
but are not limited to, the following:

Eaton Corporation; Cutler-Hammer Products.

General Electric Co.; Electrical Distribution & Protection Div.
Siemens Energy & Automation, Inc.

Square D.

PN

- 202 SWITCH MECHANISM/HANDLE

A. Switch operating mechanism shall be non-teasible, positive, quick-make, quick-break
such that during normal operation of the switch, the operation of the contacts shall not
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n

be capable of being restrained by the operating handle after the closing or opening
action of the contacts has started.

The operating handle shall be an integral part of the box and not the cover.

The handle position, combined with large “ON” and “OFF” lettering on the nameplate,
shall clearly indicate the switch position.

The operating handle must be made of steel, with no plastic parts other than the
handle grip.

The operating handle shall be provided with a highly visible red plastic grip and must
allow for hook stick operation.

The operating mechanism must be made of steel, with no plastic parts.

G. All switches shall have a dual cover interlock mechanism to prevent unintentional

opening of the switch cover when the switch is ON and prevent turning the switch ON
when the cover is open. The cover interlock mechanism shall have an externally
operated override but the override shall not permanently disable the interlock
mechanism. The tool used to override the cover interlock mechanism shall not be
required to enter the enclosure in order to override the interlock.

30-200A 4X stainless steel switches shall have stainless steel interior parts as
standard.

All switches shall have provisions to accept up to three 5/16 in. hasp padlocks to lock
the operating handle in the OFF position.

2.03 SWITCH INTERIOR

A.

~ B.

n

All switches shall have switch blades, which are visible when the switch is OFF and the
cover is open.

Lugs shall be front removable and UL-listed for Cu/Al 60° or 75°C conductors in 30-100
ampere ratings and for 75°C conductors in 200-1200 ampere ratings. Line and load
lugs shall be removable with no need to rémove line shields and arc suppressors.

30 to 100 ampere switches shall be capable of accepting field installed fuse puller kits.

Optional copper body and crimp type lugs are to be UL approved for field installation in
30-1200A ratings.

Heavy Duty Switches all shall have all copper current carrying parts other than
standard aluminum alloy lugs.

All current carrying parts shall be plated to resist corrosion.

G. Heavy Duty Switches shall have provisions for field installable auxiliary swntches

There also must low current PLC type auxiliary interlock available for 30-200A
switches.

All switches shall have spring reinforced fuse clips.

2.04 SWITCH ENCLOSURES
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A. Switch covers shall be attached with pin-type hinges. Except for outdoor General Duty
30A switches, top hinged doors are not acceptable.

B. Enclosures for Type 3R switches through 200 ampere shall have provisions of for
interchangeable bolt-on hubs in the top endwall. Hubs shall be Siemens Type “HS” or
“HA" hubs sized as indicated on the plans.

C. Switches shall have wire-bending space lug capacity for one size larger Al/Cu wire
than NEC and UL minimum requirements.

D. The enclosure shall be finished with gray baked enamel paint which is electrodeposited
on cleaned, phosphate pre-treated steel.

E. All switch enclosures, except those for 30A General Duty Switches, shall have a
formed front flange to provide additional strength and rigidity.

F. Tangential knockouts shall be provided for switches rated 30-600A in Type 1 and 3R
enclosures where permitted.

G. Cover latching means for Type 4 / 4X & 12 switches in metal enclosures rated through
1200 amperes shall be quick release lift lever type.

H. Type 12 enclosures shall be dual rated as Type 3S to allow their use in outdoor
applications.

1. Cover viewing window shall be an available option on 30-400A NEMA 12 and 4 / 4X
stainless steel switches. The window must allow viewing of indicating fuses in 30-
200A ratings.

J. All heavy duty switches shall have either metal or plastic nameplates.

2.05 SWITCH RATINGS

A. All switches shall be Underwriters’ Laboratories, Inc. listed and meet Federal
Specification WS865C and NEMA Specification KS-1.

B. Switches shall also be horsepower rated for AC and/or DC as indicated on the plans.
C. Switches shall be horsepower rated for Design E motors on internal labeling.

D. The Switch UL-listed short circuit current rating shall be: 200,000 RMS symmetrical
amperes when used with or protected by Class R for Class J fuses.

E. All switches, intended for service entrance, shaII be UL approved for this application.
F. All switches shall be I’t rated.

2.06 FACTORY TESTING

A. Standard factory tests shall be performed on the equipment in accordance with the
latest version of applicable NEMA and UL standards.
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PART 3 - EXECUTION

3.01  INSTALLATION

A. The contractor shall install all equipment in accordance with the contract drawings and
manufacturers recommendations.

3.02 ADJUSTMENTS

A. The contractor shall install the necessary accessories in order to place the safety
switches in final operating condition.

END OF SECTION 16410
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SECTION 16511 - INTERIOR LIGHTING
PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary

Conditions and Division 1 Specification Sections, apply to this Section.
1.2 SUMMARY

A.  This Section includes the following:
1. Interior lighting fixtures, lamps, and ballasts.
2. Emergency lighting units.
3.  Exit signs.
4, Lighting fixture supports.

B. Related S’ection's include the following:

1.  Division 16145 Section "Ligh.ting Control Devices" for automatic control of lighting,
including time switches, photoelectric relays, occupancy sensors, and multipole
lighting relays and contactors.

1.3 DEFINITIONS

A.  BF: Ballast factor.

B. CRI: Color-rendering index.

C. CU: Coefficient of utilization.

D. HID: High-intensity discharge.

E. LER: Luminaire efficacy rating.

F. Luminaire: Complete lighting fixture, including ballast housing if p‘rovided.

G. RCR: Room cavity ratio.
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1.4 SUBMITTALS

A.  Product Data: For each type of lighting fixture, arranged in order of fixture designation.
Include data on features, accessories, finishes, and the following:

Physical description of lighting fixture including dimensions..

Emergency lighting units including battery and charger.

Ballast.

Energy-efficiency data.

Life, output, and energy-efficiency data for lamps.

Photometric data, in IESNA format, based on laboratory tests of each lighting fixture
type, outfitted with lamps, ballasts, and accessories identical to those indicated for
the lighting fixture as applied in this Project.

ok wbd~

B. Coordination Drawings: Reflected ceiling plan(s) and other details, drawn to scale, on
which the following items are shown and coordinated with each other, based on input from
installers of the items involved:

1. Lighting fixtures.
2. Suspended ceiling components.
3

Structural members to which suspension systems for lighting fixtures will be
attached. ' _

4.  Other items in finished ceiling including the following:
a.  Airoutlets and inlets.
b. Speakers.
c. Smoke and fire detectors.
d. Occupancy sensors.

C. Product Certificates: For each type of ballast for bi-level and dimmer-controlled fixtures,
signed by product manufacturer.

D. Field quality-control test reports.

E. Operation and Maintenance Data: For lighting equipment and fixtures to include in
emergency, operation, and maintenance manuals.

F.  Warranties: Special warranties specified in this Section.

1.5 QUALITY ASSURANCE

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in
NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and
marked for intended use.

B.  Comply with NFPA 70.
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1.6

1.7

COORDINATION

Coordinate layout and installation of lighting fixtures and suspension system with other
construction that penetrates ceilings or is supported by them, including HVAC equipment,

fire-suppression system, and partition assemblies. Refer to Architectural Reflected Ceiling
Plan.

WARRANTY

Warranty Period for Electronic Ballasts: Five years from date of Substantial Completion.

PART 2 - PRODUCTS

21 MANUFACTURERS
1.  Basis-of-Design Product: The design for each lighting fixture is based on the product
named. Subject to compliance with requirements, provide either the named product
or a comparable product that has the same photometric properties, is manufactured
from the same materials and has the same quality level as the light fixture specified.
2.2 LIGHTING FIXTURES AND COMPONENTS, GENERAL REQUIREMENTS

A. Recessed Fixtures: Comply with NEMA LE 4 for ceiling compatibility for recessed fixtures.

B. Incandescent Fixtures: Comply with UL 1598. Where LER is specified, test according to
NEMA LE 5A.

C. Fluorescent Fixtures: Comply with UL 1598. Where LER is specified, test according to
NEMA LE 5 and NEMA LE 5A as applicable.

D. HID Fixtures: Comply with UL 1598. Where LER is specified, test according to
NEMA LE 5B.

E. Metal Parts: Free of burrs and sharp corners and edges.

F.  Sheet Metal Components: Steel, unless otherwise indicated. Form and support to prevent
warping and sagging.

G. Doors, Frames, and Other Internal Access: Smooth operating, free of light leakage under
operating conditions, and designed to permit relamping without use of tools. Designed to
prevent doors, frames, lenses, diffusers, and other components from falling accidentally
during relamping and when secured in operating position.

H. Reflecting surfaces shall have minimum reflectance as follows, unless otherwise indicated:
1. White Surfaces: 85 percent.
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2.3

24

2.5

2. Speéular Surfaces: 83 percent.

3.  Diffusing Specular Surfaces: 75 percent.

4. Laminated Silver Metallized Film: 90 percent.
Plastic Diffusers, Covers, and Globes:

1. Acrylic Lighting Diffusers: 100 percent virgin acrylic plastic. High resistance to
yellowing and other changes due to aging, exposure to heat, and UV radiation.

a. Lens Thickness: At least 0.125 inch minimum unless different thickness is
indicated.

b. UV stabilized.
2.  Glass: Annealed crystal glass, unless otherwise indicated.
BALLASTS FOR LINEAR FLUORESCENT LAMPS
Electronic Ballasts: Comply with ANSI C82.11; instant start type, unless otherwise
indicated, and designed for type and quantity of lamps served. Ballasts shall be designed
for full light output unless dimmer or bi-level control is indicated.
Emergency Ballasts:  Where indicated, fixtures with emergency battery ballasts shall
operate two lamps and shall produce 1100 to 1400 lumens, minimum.

EXIT SIGNS

Description: Comply with UL 924; for sign colors, visibility, |um|nance and lettering size,
comply with authorities having jurisdiction.

Internally Lighted Signs:
1. Lamps for AC Operation: LEDs, 70,000 hours minimum rated lamp life.
FLUORESCENT LAMPS

CRI 85 (minimum), color temperature 4100 K, and average rated life 20,000 hours, unless
otherwise indicated. -

PART 3 - EXECUTION

3.1 INSTALLATION
A. Lighting fixtures: Set level, plumb, and square with ceilings and walls. Install lamps in
each fixture. All lamps shall be new.
B. Support for Lighting Fixtures in or on Grid-Type Suspended Ceilings: Use grid as a
support element.
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3.2

1. Support Clips: Fasten to lighting fixtures and to ceiling grid members at or near each
fixture corner with clips that are UL listed for the application.

2. Install independent support rod or wire from building structure to lighting fixture per
MEC. Wire or rod shall have breaking strength of the weight of fixture at a safety
factor of 3.

Adjust aimable lighting fixtures to provide required light intensities.
Connect wiring according to Division 16 Section "Conductors and Cables."

Fluorescent lamps shall be installed on-site to ensure proper Iamp installation and to avoid
issues with lamps shifting during fixture shipment.

FIELD QUALITY CONTROL

Test for Emergency Lighting: Interrupt power supply to demonstrate proper operation of
those light fixtures with battery ballast. .

Prepare a written report of tests, inspections, observations, and verifications indicating and

interpreting results. If adjustments are made to lighting system, retest to demonstrate
compliance with standards.

END OF SECTION 16511
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SECTION 16800 — INDOOR/OUTDOOR DOME CAMERA

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A.

Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 1 Specification Sections, apply to
this Section.

1.2  SUMMARY

A

The cameras shall be compatible and UL listed for use with the
existing Campus systems using Honeywell HD4CH fixed dome
cameras. The general purpose High Resolution DSP Color Vandal mini
fixed dome camera shall have a low light sensitivity of 0.6 lux @ 1.3 and
a minimum 540 TV lines of resolution. The camera shall have a buiilt in
3.6x Vari-focal auto iris lens, with a focal length of 2.8 — 10mm. The
indoor/outdoor Vandal fixed mini dome system shall provide multiple
methods of installation including: surface mounting onto ceiling or wall,
recessed mounting in ceiling or wall as well as to a standard 4S deep
electrical box. An adapter plate is also provided for additional support
when mounting to ceiling tiles or drywall.

1.3 REFERENCES

A

B.

C.

Federal Communications Commission (FCC)
National Television System Committee (NTSC)

Phase Alternation Line (PAL)

1.4  SUBMITTALS

A General: Submittals shall be made in accordance with the Conditions of
the Contract and Submittal Procedures Section.
B. Shop Drawings and Schematics: Shall depict the High Resolution DSP
Color Vandal mini fixed dome camera in final proposed “as built”
configuration. The following must be provided:
1. Connection diagrams for interfacing equipment.
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2. List of connected equipment.
3. Locations for all major equipment components to be installed
under this specification.

C. Product Data: The following shall be provided:

1. Technical data sheets.
2. A complete set of instruction manuals.

D. Quality Assurance Submittals: The following shall be submitted:

- 1. Checkout Report: The Contractor shall provide the Owner with a
checkout report for each High Resolution DSP Color Vandal mini
fixed dome camera. The report shall include:

A complete list of every device.

The date it was tested, and by whom.

If retested, the date it was retested, and by whom.

The final test report shall indicate that every device was tested
successfully. '

coow

2. Manufacturer’'s Instructions: The Contractor shall deliver TBD
sets of System Operation and Maintenance Manuals (if available)
to the Owner.

3. Notice of Completion: When the final acceptance has been
satisfactorily completed, the Owner shall issue a notice of
completion to the Contractor.

1.5  QUALITY ASSURANCE

A. Manufacturer's Qualifications: The High Resolution DSP Color Vandal
mini fixed dome camera manufacturer shall have a minimum of 25 years
of experience in the security industry. The manufacturer shall provide
24/7 technical assistance and support via a toll-free telephone number at
no extra charge. ‘

1.6 DELIVERY, STORAGE, AND HANDLING
A. General: Delivery, storage, and handling of the High Resolution DSP
Color Vandal mini fixed dome camera shall be in accordance with the

manufacturer's recommendations.

B. Ordering: The manufacturer’'s ordering instructions and lead-time
requirements must be followed in order to avoid installation delays.

C. Delivery: The High Resolution DSP Color Vandal mini fixed dome
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camera shall be delivered in the manufacturer’s original, unopened,
undamaged container with identification labels intact.

D. . Storage and Protection: The High Resolution DSP Color Vandal mini
, fixed dome camera shall be stored and protected from exposure to
harmful weather conditions and at the environmental conditions
recommended by the manufacturer.

1.7  WARRANTY

A. General: The manufacturer warranty period shall be a minimum of {hirty-
six (36) months from the manufacture date code under normal use and
service.

1.8 TRAINING

A. Operator training shall be conducted for a minimum of (2) sessions, with a
minimum session length of 4 hours at the customer's site. Training shall
be scheduled after system acceptance by the UMASS Project Manager.

B. Training shall include, but not be limited to, the High Resolution DSP
Color Vandal mini fixed dome camera operation and diagnostics.

PART 2 — PRODUCTS

2.1 SYSTEM PERFORMANCE

A. The High Resolution DSP Color Vandal mini fixed dome camera shall
include, as a minimum, the following features/functions/specifications:

1. The High Resolution DSP Color \Ilandal mini fixed dome camera and
its components shall be thoroughly tested before shipping from the
manufacturer’s facility.

2. The High Resolution DSP Color Vandal mini'fixed dome camera shall
incorporate a 1/3-inch digital signal processing (DSP), and a minimum
of 540 TV lines of resolution utilizing an effective pixel count of no less
than 768 (H) x 494 (V) NTSC, 752 (H) x 582 (V) PAL.

3. The High Resolution DSP Color Vandal mini fixed dome camera shall
provide color performance in extremely low light, down to 0.6 lux @
1.3 (50IRE).

4. The High Resolution DSP Color Vandal mini fixed dome camera shalll
have an internal amplifier that applies gain to the signal from the DPS
video imaging system. The amplifier must operate when there is
insufficient light in the scene to produce an acceptable video output
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10.

11.

level, and must only apply as much gain as is necessary. The camera
shall incorporate one level of automatic gain compensation (AGC),
allowing the user to achieve the optimal balance of noise and low light
performance in demanding environments.

The High Resolution DSP Color Vandal mini fixed dome camera shall
support the use of Auto Iris/Direct Drive lens connected to the camera
via 4-pin molex socket located from the front of the camera board.
The camera must provide DC power drive signal to the lens. The
camera must provide power to the lens.Iris level controls are
potentiometers accessible from the front of the camera

The High Resolution DSP Color Vandal mini fixed dome camera shall
include a switching 12VDC/24VAC power supply. The camera must
have the ability to synchronize the video output to the AC power input
so that all cameras on the system may be synchronized to the same
point on the AC supply. In order to sync cameras on different phases,
a phase adjustment control shall be provided through a One Push
Button accessible from the front of the camera. The phase shall be
adjustable from 0 to 360 degrees. The camera must also include
internal synchronization capabilities.

The power consumption of the High Resolution DSP Color Vandal
mini fixed dome camera shall be no more than 4.0 watts.

The High Resolution DSP Color Vandal mini fixed dome camera shall
have a signal to noise ratio of 50 dB with the AGC off.

The High Resolution DSP Color Vandal mini fixed dome camera shall
incorporate auto-tracking white balance to constantly monitor the light
and adjust its color. The automatic white balance ranges shall be
selectable using a DIP (dual in line package) switch from the front of
the camera. The ATW setting shall be the default setting and have a
color temperature range of 2800 to 7500 K. The ATW-Wide setting
shall have a color temperature range of 2800 to 11000 K.

To allow the image to be viewed properly on a standard monitor, the
High Resolution DSP Color Vandal mini fixed dome camera’s default
gamma value must be 0.45.

The High Resolution DSP Color Vandal mini fixed dome camera shall
be compatible and UL listed for use with existing Honeywell Video
Systems HD4CH (NTSC) or HD4CHX (PAL).

2.2 MECHANICAL SPECIFICATIONS

A. The High Resolution DSP Color Vandal mini fixed dome camera must have
the following mechanical specifications:
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1. Unit Dimensions (HxD)............... 3.6"x 5.5
' (91.5mm x 140.6mm)
2. UnitWeight..........c.occovveeennn 251b. (1.1 kg)
3. Video Output..........ccccvvvveeenieinnn. Composite Video (750hms)
4. Auto Iris Output..........coovvvvveeenee 4-pin molex
5. ColOr...cccooiiiiiiieec e, Light Gray Powder Coating-

2.3 ENVIRONMENTAL CONDITIONS

A. The High Resolution DSP Color Vandal mini fixed dome camera shall be
designed to meet the following environmental conditions:

1. Operating Temperature ............. 14° to 122° F (-10°to 50° C)
2. Storage Temperature ................ -49° to 167° F (-45° to 75° C)
3. Emissions ........cccccvivvicinniniinns FCC: Part 15, Class A

CE: EN55013
4, Immunity........ccooviiiiieee CE (EN50130-4)
5. Safety....cccooevveiiiii EU: 73/23/EEC LVD, UL60065

PART 3 - EXECUTION

3.1 EXAMINATION

A. Submission of a proposal confirms that the contract documents and site
conditions are accepted without qualifications unless exceptions are
specifically noted.

B. The site shall be visited on a regular basis to appraise ongoing progress of
other trades and contractors, make allowances for all ongoing work, and
coordinate the requirements of this contract in a timely manner.

C. The High Resolution DSP Color Vandal mini fixed dome camera must be

inspected before installation, and shall be free of any cosmetic defects or
damage. ‘ '

3.2 PREPARATION

A. Prior to installation, the High Resolution DSP Color Vandal mini fixed dome

camera shall be configured and tested in accordance with the manufacturer’s
instructions.

3.3 INSTALLATION
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A. The High Resolution DSP Color Vandal mini fixed dome camera must be
installed, programmed, and tested in accordance with the manufacturer's
instructions.

1. In order to ensure a complete, High Resolution DSP Color Vandal mini
fixed dome camera, for bidding purposes, where information is not
available from the Owner upon request, the worst-case condition shall be
assumed.

2. Interfaces shall be coordinated with the Project Manager, where
appropriate.

3. All necessary back boxes, racks, connectors, supports, conduit, cable,
and wire shall be furnished and installed to provide a complete and
reliable High Resolution DSP Color Vandal mini fixed dome camera
installation. Exact location of all boxes, conduit, and wiring runs shall be
presented to the Project Manager for approval in advance of any
installation.

4. All conduit, cable, and wire shall be installed parallel and square with
building lines, including raised floor areas. Conduit fill shall not exceed
forty percent (40%) and bends shall not have less than a 2.5 inch radius.
All wires shall be gathered and tied up.to create an orderly installation.

34 TESTING AND CERTIFICATION

A. The Contractor shall demonstrate the functionality of the High Resolution
DSP Color Vandal mini fixed dome camera upon completion of installation,
documenting the result of all tests and providing these results to the Owner.
The High Resolution DSP Color Vandal mini fixed dome camera shall be
tested in accordance with the following:

1. The Contractor shall conduct a complete inspection and test of all
installed High Resolution DSP Color Vandal mini fixed dome camera
equipment. This includes testing and verifying operation with connected
equipment.

2. The Contractor shall provide staff to test all devices and all operational
features of the system for witness by the Owner’s representative and the
Authority Having jurisdiction. All testing must be witnessed by the
Owner’s representative, prior to acceptance.

3. The testing and certification shall take place as follows:

a. The High Resolution DSP Color Vandal mini fixed dome camera shall
be tested in conjunction with the manufacturer's representative.

b. All deficiencies noted in the above test shall be corrected. -

c. Test results shall be submitted to the Project Manager.
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d. The test and correction of any deficiencies shall be witnessed by the
designer.

e. The Project Engineer of Record shall accept the system.

f.  The system test shall be withessed by the Authority Having
Jurisdiction. Any deficiencies noted during the testing must be
corrected.

g. A letter of certification shall be provided to indicate that the tests have
been performed, and all devices are operational

END OF SECTION 16800
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SECTION 16820 - DIGITAL RECORDING AND TRANSMISSION SYSTEM

PART 1 - GENERAL

1.1 = RELATED DOCUMENTS

A. - Drawings and general provisions of the Contract, including General and
Supplementary Conditions and Division 1 Specification Sections, apply to
this Section. -

1.2  SUMMARY

A The Digital Recording and Transmission system shall offer the latest in digital
technology, providing stability, security, and ease of use, with advanced
algorithms, fast capture rates, and a flexible Graphical User Interface (GUI).

1.3  REFERENCES

Consultative Committee for International Radio (CCIR)
Electronic Industry Association (EIA)

Federal Communications Commission (FCC)

Joint Photographic Experts Group (JPEG)

National Television System Committee (NTSC)

Phase Alternation by Line (PAL)

Underwriters Laboratories Inc. (UL)

eTmoowm>

1.4  SYSTEM DESCRIPTION

A. ' The Digital Recording and Transmission system shall be compatible and UL
listed to function fully with existing Honeywell Fusion DVR systems used on
Campus. The DVR shall have a 32 channel configuration with a recording
capability of up to 480/400 IPS (NTSC/PAL). The system is a complete analog
digital video recording solution that can also be configured as a comprehensive
hybrid network digital video recorder. Each unit will ship standard with 4
channels of IP cameras at no additional cost. The system is designed to record,
search and transmit up to 32 channels of analog or IP video sources, up to 16
channels of audio and a single channel of data. The combination of hybrid
functionality, multiplexing, smart motion detection, audio, text insertion, multiple
search functions, image rates, mapping capabilities, enhanced IP camera
support and remote notification technologies shall provide a uniquely flexible and
reliable system.

1.5  SUBMITTALS
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A. General: Submittals shall be made in accordance with the Conditions of the
Contract and Submittal Procedures Section.

B. Shop Drawings and Schematics: Shall depict the Digital Recording and
Transmission system in final proposed “as built” configuration. The following
must be provided:

1. Connection diagrams for interfacing equipment.

2. List of connected equipment.

3. Locations for all major equipment components to be installed under this
specification.

C. Product Data: The following shall be provided:

1. Technical data sheets.
2. A complete set of instruction manuals.
D. Quality Assurance Submittals: The following shall be submitted:
1. Checkout Report: The Contractor shall provide the Project Manager with

a checkout report for the Digital Recording and Transmission system.
The report shall include:

A complete list of every device.

a.
b. The date it was tested, and by whom.
(o If retested, the date it was retested, and by whom.
d. The final test report shall indicate that every device was tested
successfully.
2. Manufacturer’s Instructions: The Contractor shall deliver 3 sets of
System Operation and Maintenance Manuals (if available) to the Project
Manager.

1.6 QUALITY ASSURANCE

A. Manufacturer's Qualifications: The Digital Recording and Transmission system
manufacturer shall be an experienced manufacturer of electronic security
systems, with over 40 years of experience in the security industry. The Digital
Recording and Transmission System must be assembled in the U.S.A., and the
manufacturer shall provide 24/7 technical assistance and support via a toll-free
telephone number at no extra charge.

1.7 DELIVERY STORAGE AND HANDLING

A General: Delivery, storage, and handling of the Digital Recording and
Transmission system shall be in accordance with the manufacturer's

recommendations.
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Ordering: The manufacturer’'s ordering instructions and lead-time requirements
must be followed in order to avoid installation delays.

- Delivery: The Digital Recording and Transmission system shall be delivered in

the manufacturer's original, unopened, undamaged container with identification
labels intact.

Storage and Protection: The Digital Recording and Transmission system shall
be stored and protected from exposure to harmful weather conditions and at the
environmental conditions recommended by the manufacturer.

1.8  WARRANTY

A.

General: The warranty period shall be a minimum of thirty-six (36) months from
the manufacture date code under normal use and service. Hard Drives are
included in this warranty.

1.9  TRAINING

A

Operator training shall be conducted for a minimum of 1 session, with a session
length of 4 hours at the customer’s site at a time to be scheduled by the UMASS
Project Manager.

Training shall include, but not be limited to Digital Recording and Transmission
System operation and diagnostics.

PART 2 - PRODUCTS

21 SYSTEM COMPONENTS

A. The Digital Recording and Transmission System shall be compatible and UL
listed to function fully with existing HF43248R4TON: Honeywell Fusion [V, Digital
Video Recorder, 32 Channels, 480 IPS, Real-Time Display, 8 Audio Channels
4.0 TB Internal Storage, 4 Channel IP camera support.
B. System shall include a 20 inch LCD Monitor, Dell E2011H, or equal. A
compatible monitor cable shall be provided.
C. Video System Power Supply, 24VAC, 8 amps, 16 output, fused. UL listed for
compatibility with Honeywell HPTV2416UL
D. UPS, 1500VA USB & Serial, 120V. APC SUA1500, or equal.
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2.2  SYSTEM PERFORMANCE

A. The Digital Recording and Transmission System shall include the following
minimum features/functions/specifications:

1.

The Digital Recording and Transmission System must be protected by
extensive support services, including Customer Service, Pre-Sales
Applications Assistance, After-Sales Technical Assistance, access to
Technical Online Support, and Online Training using web conferencing.
The manufacturer shall provide 24/7 technical assistance and support via
a toll-free telephone number at no extra charge.

The Digital Recording and Transmission System and its components shall
be thoroughly tested before shipping from the manufacturer’s facility.

The Digital Recording and Transmission System shall utilize the same
user interface, regardless of platform, offering compatibility across the
entire Honeywell Fusion series.

The Digital Recording and Transmission System shall be designed not
only as a security tool, but also as a tool to prevent Point of Sale (POS)
fraud, theft, and general abuse. The system shall have the ability to
overlay text from POS systems directly onto the video (additional
hardware required), and the operator must have the ability to search a
segment of video based upon numerous variables (e.g. type of sale,
register, clerk, hour, amount of refund, etc.). The user must have the
ability to view the recorded details both locally and remotely.

The Digital Recording and Transmission System shall also have the
ability to interface with ATM machines, recording both the video and ATM
transaction details. The user must have the ability to view the recorded
details both locally and remotely.

The Digital Recording and Transrlnission System shall be designed to
support Honeywell Video Analytics technology used on Campus.

The Digital Recording and Transmission System shall consist of three (3)
major components: ‘

a. Digital Recorder
b. Remote Video Software (HFRVS)
c. .Video Management Software (HFVMS)

B. The Digital Recorder shall include, as a minimum, the following
features/functions/specifications:
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1. The Digital Recorder shall be compatible with Local Area Networks (LAN)
such as Ethernet, Token Ring, Cable Modems, DSL, FDDI, IP over ATM,
IrDA (infrared), Wireless, and ATM-emulated LANSs.

2. The Digital Recorder shall be optimized and designed for Microsoft
Windows® Embedded XP, offering unparalleled stability, security, and
ease of use, and shall allow the user to fully create and edit all network
settings available with Windows Embedded XP.

3. The Digital Recorder shall come preconfigured with a DHCP enabled IP
address and subnet mask to allow for installation in many IP settings
without the need to reconfigure TCP/IP settings.

4. The Digital Recorder shall be available with thirty-two (32) BNC
composite video inputs. DVR must include corresponding BNC looping
video outputs, with selectable termination via a dip-switch setting. The
factory default setting of the dip-switches shall be termination on.

5. The thirty-two (32) input Digital Recorder shall offer recording options of
240 or 480 ips, with real-time live video viewing of up to sixteen (16)
images, each with 30 ips per camera.

6. The Digital Recorder shall utilize Differential Motion JPEG (MJIPEG)
image compression, and offer the following resolutions (depending on
model) available on a per camera basis:

360x240 (NTSC), with an average file size of 2~5k per image.
360x288 (PAL), with an average file size of 2~5k per image.
640x240 (NTSC), with an average file size of 4~8k per image.
640x480 (NTSC), with an average file size of 4~8k per image.
720x240 (NTSC), with an average file size of 4~8k per image.
720x288 (PAL), with an average file size of 4~8k per image.
720x480 (NTSC), with an average file size of 7~11k per image.
720x576 (PAL), with an average file size of 7~11k per image.

S@™mpo0oD

7. The Digital Recorder shall allow the user to adjust the resolution, quality,
sensitivity, and number of images per second each camera will record.
These adjustments shall be configurable per video input.

8. The Digital Recorder, regardless of number of inputs, shall offer the
following on board storage hard drive capacity options with four
removable drive bays:

a. 8.0 Terabytes

b. 4.0 Terabytes

C. 2.0 Terabytes

d. 1.0 Terabytes
University of Massachusetts, Amherst DIGITAL RECORDING & TRANSMISSION SYSTEM
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9.

10,

1.

12.

13.

14,

15.

16.

17.

18.

e. 500 Gigabytes

The Digital Recorder must be housed in a high-performance, metal case.
The case shall be no higher than four (4) rack units (4U), and be
designed to fit into a 19” EIA rack.

The Digital Recorder shall have 1 GB of system memory, and the
processor shall be a minimum of an Intel® Core 2 Duo. An internal
100/1000 Network Interface and 4CH Hybrid capabilities wili be a
standard.

The Digital Recorder shall have a 256 MB VGA card installed in the
32CH 480IPS system.

The Digital Recorder shall provide Dual Monitor output.

The Digital Recorder shall include 4CH, 8CH, 16CH & 32CH Hybrid
capabilities. The 8CH, 16CH & 32CH Hybrid options will require the
hardware performance package upgrade to be installed on the digital
recorder. '

The Digital Recorder shall include DDNS for free for the life of the
Warranty. DDNS shall allow the operator to use a URL address instead of
an IP address.

The Digital Recorder shall be capable of capturing transaction data from a
POS system utilizing a register interface, which then must translate the
POS data from its proprietary format into a standard format which the
digital recorder stores in the database.

The Digital Recorder shall have the ability to record transaction data from
POS systems and store the data in a database where it can be accessed
by a virtually unlimited number of custom searches.

The Digital Recorder shall have the ability to easily backup important
video to an internal or external media location, or an attached network
storage device. The unit must not stop recording during the backup
process. To ensure the integrity of data, the digital recorder shall use a
proprietary compression format that can only be read by the digital
recorder’s backup program; no other viewer can read the video.

The operator shall be able to monitor the status of the recording process
by viewing a backup progress bar displayed on the main display screen.
The backup progress bar must automatically disappear from the main
screen when the backup function has been completed successfully. The
unit must feature a “Scheduled Backup” option, allowing the operator to
schedule the backup of video by date and time.
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19.

When backing up the video to a CD/DVD, the unit shall include the ability
to record the video on to multiple CDs/DVDs, automatically prompting the
user to insert the next CD/DVD when the previous CD/DVD is full.

20. The Digital Recorder shall include backup viewer software, allowing the
user to playback the exported video in its proprietary format on a PC. The
backup viewer must have essentially the same search features as the
digital recorder’s software.

21. The operator shall be able to flag video clips distributed across multiple
cameras. This feature will allow the operator to back up all clips from
multiple cameras in one operation from the backup menu screen. The
feature will allow the operator to add a memo to each video clip for review
at a later date.

22. The Digital Recorder must include a DVD-RW recorder allowing for up to
8+ Gigabytes of video data to be stored on each DVD and two (2) front
accessible USB inputs as standard.

23. The Digital Recorder shall include a minimum of the following front panel
controls, devices, and LEDs: ‘ '

a. Four Hard Drive Activity LEDs

b. Power LED

C. DVD-RW Drive

d. DVD-RW Open Tray Button

e. On/Off Power Switch

f. Eight USB inputs

g. Fan Indicator LED

h. One Hard Disk Drive Activity LEDs
i. Four Hard Disk Drive Power LEDs

24, The Digital Recorder shall include a minimum of the following rear-panel

connectors:

a. BNC Connectors for Camera Inputs and Looping Outputs

b. 75-Ohm termination dip-switches

C. Sensor/Alarm Inputs

d. Control Outputs

e. 110V/220V auto-switching power-supply

f. PS/2 Mouse Input

g. PS/2 Keyboard Input

h. USB Ports

i. DB9 Serial Input

J- LPT Parallel Printer Port

k. Audio Line In

l. Audio Microphone In

m. DVI-D Monitor Output
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SVGA Monitor Output

RS-422/485 Interface (with RX, TX, and Operation LEDs)
RCA Video Out

RCA Audio Inputs

RJ-45 Network Jack (with Activity and Link LEDs)

~oDOS

25. An optional TV Out card must be available from the manufacturer of the
Digital Recorder to provide four analog video outputs on the back of the
unit. The outputs shall be programmable to sequence through any
number of cameras, and the operator shall have the ability to temporarily
stop the defined sequence and manually select a camera to the output.
The sequence must be easily reactivated by simply enabling the
sequence again.

26. All Digital Recorders shall include the following components from the
manufacturer:

PS/2 Mouse

PS/2 Keyboard

DVR Repair Disc

Remote Video Software Disc

Power Adapter

PTZ Adapter

Rack mount attachments with screws
DVR key

User Manual

TT@™me o0 oW

27. The Digital Recorder shall come pre-configured for fast and seamless
integration within existing IT infrastructures. The unit must offer the
following network setup options:

a. The ability to enable or disable access to the digital recorder from
remote locations.
b. A designated time-out period that the connection will be

terminated after unsuccessful user attempts to connect to the
digital recorder.

c. An Emergency port used to connect with the Alarm Monitor
Software.

d. A primary port used to connect to remote software.

e. An Image port used to transfer video to the remote software.

f. A Search port, used to transfer search information to the remote
software. ‘

g. The ability to enable or disable access by the Web Viewer

Software, allowing a user to view live video using a Microsoft
Internet Explorer browser.

h. The ability to adjust the resolution setting when sending video to
remote clients. :
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i. The ability to throttle the bandwidth of the digital recorder to
ensure that images and system messages are delivered as
quickly as possible within the capabilities of the network’s
available bandwidth.

I- The ability to define the modem and PPP information to dial to a
remote client when an Alarm Event is activated.
k. The ability to view the IP configuration of the digital recorder.

28. The Digital Recorder must include an Alarm log to record and display
information pertaining to alarm events, an Event log to record and display
information pertaining to user logins, digital recorder reboots,
configuration changes such as schedule and frame-rate changes, backup
operations which will include user name, date & time, camera name and
clip duration, remote backup operations, AVI/JPG exports and a System
log to record/display hardware information pertaining to scan disks,
system recording successes and failures, and other related information.
The user shall have the ability to export the log information in one (1)
week increments. These log files must include the ability to be exported in
their native format or as text documents.

29.  The Digital Recorder shall include a User Management Console, which
allows the user to create, edit, and delete user accounts. Each account
can be assigned different privileges that limit the usage of the system.
Privileges shall include, but not be limited to, the following functions:

Search

Setup

Pan/Tilt

Backup

Shutdown

Intensive

Forbidden Cameras
User Ranking

Auto Log Off
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30. The Digital Recorder shall include Active Directory integration which
allows domain user management tools to manage the digital recorder
user accounts, Options shall include the ability to add and remove users
from the digital recorder through group membership administration via a
Windows domain controller, and a single sign-on feature that passes
digital recorder user log on credentials to the video management and
remote software. ‘

31. To make managing a large amount of units easy and organized, the
Digital Recorder must allow the option of utilizing a Central User
Management System. This option shall allow, from one location, the
creation, deletion, and management of user accounts on multiple unit.
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The user accounts can be modified from any Digital Recorder as well as
the Management Station. Any changes made on a unit must be sent to
the Management Station for broadcast to all units.

32. The Digital Recorder shall include a hidden camera feature, which allows
an administrator to hide certain cameras from a user. The camera must
still be recorded, but the user will not be able to view the cameras in live
or search mode.

33. The Digital Recorder shall allow the user to view the foliowing system

information:

a. Video format of the digital recorder (NTSC or PAL).

b. Software version of the digital recorder.

c. The user specified unique identification name used by other
software to connect to the digital recorder.

d. The serial number of the digital recorder.

e. A user specified contact number.

f. Digital recorder manufacturer’s technical support number.

g. A note space for the user to type in any details about the system.

34. A Gigabit 100/1000 network interface adapter shall be available as an
option from the manufacturer. ‘

35. The eight (8) input digital recorder shall include eight (8) sensor inputs, for
use with devices such as motion detectors, glass breakage alarms, door
and window sensors, etc., and the inputs must be configurable via
software for Normally Open (NO), or Normally Closed (NC). The user
must have the option of setting a delay period of time (in seconds) before
the alarm is activated, and shall have the option of displaying a sensor
status bar on the main display screen, and when the operator places the
mouse pointer directly over a sensor, the associated sensor title must be
displayed on the screen.

36. The sixteen (16) and thirty-two (32) input digital recorder shall include
sixteen (16) sensor inputs, for use with devices such as motion detectors,
glass breakage alarms, door and window sensors, etc., and the inputs
must be configurable via software for Normally Open (NO), or Normally
Closed (NC). The operator shall have the option of displaying a sensor
status bar on the main display screen, and when the operator places the
mouse pointer directly over a sensor, the associated sensor title must be
displayed on the screen.

37. The digital recorder shall include the capability of recording either two (2},
four (4), eight (8) or sixteen (16) of channels “Line-in” type audio
(depending on model). The data size (per channel) shall be no more than
1,625 bytes per second. '
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38. During power-up, the digital recorder shall run a series of self-tests, and
‘ display messages as the various hardware and software sub-systems are
activated. After power-up, the digital recorder’s software must load
automatically and display the main screen.

39. The digital recorder's main video display screen shall include a minimum
of the following buttons and features:

a.

o

s> am™

Loop/Full Screen: Allows the operator to view the video display
area using the entire viewing area of the monitor. The operator
may also sequence through selectable screen division’s sets, with
an adjustable dwell time to specify the amount of time that
elapsed before switching to the next screen division group.
Second 16: On 32 channel units, displays the second set of
sixteen (16) cameras.

First 16: On 32 channel units, displays the first set of sixteen (16)
cameras. :

Date/Time: Displays the current date and time. This date/time
shall also be “stamped” into the recorded video and displayed
whenever the video is played back.

Search: Displays the search features that allow the operator to
search previously recorded video. _

PTZ: Opens the options for controlling PTZ enabléd cameras.
Setup: Accesses the set-up menu from which all customizable
settings can be edited.

Backup: Opens the backup options.

Login: Allows the login of a different user.

Exit: Allows Shut Down, Restart, Log On, Log Off and Restart in

- Windows Mode.

Current User: Displays the name of the user currently logged in to

- the digital recorder.

Remote Client Status: Displays whether anyone is connected
remotely to the digital recorder.

Sensor Status Bar: Displays the sensor status for each camera
that is set up to use sensors.

Control Output Status and Activation Bar: Displays the output
status and allows the user to activate an output relay.

Screen Division Buttons: Allows the user to select the desired
screen division to the video display area.

40. The camera status for each camera shall be displayed next to the camera
" number (or name) in the video display area. The information must
include:

a.
b.

Camera number and custom name.
Recording status, which must show whether a camera is currently
being recorded, whether a camera that has been set up for motion
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only recording is currently being recorded, or whether a camera is
NOT currently being recorded.

C. Special recording status, which must indicate whether a camera’s
associated sensor has been activated, and/or when the user
activates the instant recording option for the selected camera.

41, The following screen division sets shall be available to the operator of the
digital recorder:

Display the first four videos (1-4) in the video display area.
Display the next four videos (5-8) in the video display-area.
Display the next four videos (9-12) in the video display area.
Display the next four videos (13-186) in the video display area.
Display videos one through nine (1-9) in the video display area.
Display videos eight, nine, ten through sixteen (8, 9, 10-16) in the
video display area.

g. Display all sixteen (16) videos in the video display area.

-0 o0CTD

42. The digital recorder shall allow for user definable, descriptive camera
names of up to fourteen (14) alpha-numeric characters. The font size
must be adjustable, and the option to bold the characters must be
available.

43, To optimize the clarity and detail of recorded video, the digital recorder
shall have the ability to adjust each video input’s brightness, contrast, and
hue. The user must be able to easily return the video settings to the
system’s default, either individually or all at once, with a simple mouse
click.

44, The digital recorder shall incorporate advanced video motion detection,
including the ability to create multiple, complex detection regions, with
adjustable sensitivity, per video input, utilizing “click and drag” of the
system mouse. The operator must have the option to select rectangle,
circle or polygon region tools and layer non-motion regions over motion
regions. Each region must be resizable by dragging the sides and/or
corners, and the operator shall have the ability to move each region
anywhere within the setup area. The user must be able to easily remove
all motion regions from the setup area with a simple mouse click.

45, When motion occurs in programmed detection region, a colored box shall
be displayed on the main screen around the region where the motion
occurred.

46.  The digital recorder shall include the option of displaying the associated
video full screen upon a motion or sensor event, and enabling an audio
alarm. The audio alarm shall be either a default beep, or a custom
created sound file (.wav), unique to the application. The sound file shall
be played through speakers attached to the digital recorder.
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47.

48.

49.

50.

51.

52.

53.

The digital recorder shall include the ability for pre-alarm and post-alarm
recording, which must record video for a specified time before and/or after
a motion or sensor alarm has occurred. The time period must be
selectable from one (1) to sixty (60) seconds.

The digital recorder shall incorporate a “Regular Interval Recording”
feature, allowing the unit to record a single frame every few seconds,
every few minutes, every few hours, etc... to show that the unit is still
functioning even when motion is not taking place. The amount of time
must be user programmable. This option shall only work when motion
recording or sensor recording is selected.

The digital recorder shall include intensive recording, which allows the
programmer to increase the pictures per second of any camera when a
sensor or motion alarm event occurs.

The digital recorder must include a video loss alarm function to allow an
alarm event to occur when a camera loses signal for any reason (e.g.
power failure, cable being cut, camera damage, etc...). When a video
loss event occurs, the operator shall have the option to enable an alarm
beep utilizing the internal speaker of the digital recorder, and/or activate
an alarm output. '

The digital recorder must include a camera sabotage function to allow an
alarm event to occur when the camera field of view experiences
significant pixel change (e.g. changing the view of the camera, obscuring
the lenses, significant shaking or vibration, or blinding light). When a
video loss event occurs, the operator shall have the option to enable an
alarm beep or a custom WAV file audible alert utilizing the internal
speaker of the digital recorder, and/or activate an alarm output.

The digital recorder must include Alarm Monitor software to stream video
across a LAN to a client PC when an alarm is detected on the unit. The
operator shall have the ability to stop, play forward and backward, frame
by frame or real speed, the video that streams across. The program shall
automatically load at startup and appear in the taskbar. It must constantly
monitor for a signal from the digital recorder, and when an alarm signal is
detected The Alarm Monitor must notify the operator of an event via a
pop-up message window. An alarm beep must also be activated to alert
the user. The Alarm Monitor image viewer shall also allow the user to
search through past events that have been recorded on the client PC.

To increase the amount of pertinent video that is saved by the digital
recorder, and to keep it for a longer period of time, the operator must
have the ability to utilize recording schedules. For general installations,
pre-defined schedules with basic configurations shall be standard. Up to
thirty-two (32) user-definable recording schedules to maximize the

University of Massachusetts, Amherst DIGITAL RECORDING & TRANSMISSION SYSTEM
Lincoln Campus Center Parking Office SECTION 16820

UMA11-20

16820-13



54.

55.

56.

57.

58.

59.

recording efficiency of the digital recorder must also be available.
Schedules may be defined by the following:

Day of Week.

Time of Day

Camera Number

None, Continuous, Sensor Input, or Motion Recording
Relay Output(s) Activation

®Q00TO

Each of the digital recorder’s thirty-two (32) detailed customized
schedules shall allow the operator to “link” camera(s) and relay output(s)
activation to particular sensor input(s). The schedules can be activated
by date/time, motion alarms, and/or sensor inputs. Advanced options
must also be available that allows the user to send alarm events, either
motion or sensor activated, to the remote emergency agent software or
the video management software.

Instant recording must be available to manually start a camera recording,
superseding the current schedule. This recording shall be started by
right-clicking the mouse and selecting Instant Recording on the desired
video image, and the label “INSTANT"” shall be placed on the upper right
corner of the video. When this manual recording is activated, it must
automatically flag the specific video so that an index search can be
performed at a later date for easy retrieval.

The digital recorder shall have the ability to export single images in the
JPG file format, save video clips in the AVI format, or output to a VCR
using the S-Video port. A digital signature must be attached to every JPG
and AVI file exported by the unit for use with the bundled Digital Verifier
application. This function must be unique to the unit and its verification
software and shall not interfere with viewing files using other applications.

The digital recorder shall incorporate an internal RS-422/RS-485 adapter,
with the ability to control multiple pant/tilt/zoom (PTZ) cameras.
Depending on the model, control must include multiple pan, tilt, zoom,
and focus speeds, iris control (including return to auto-iris), focus control
(including return to auto-focus), programming presets, and viewing
presets. When an operator places the mouse pointer directly over a
preset, the associated preset title must be displayed on the screen.

The digital recorder shall support most of the feature set and
programming functions of the Honeywell Video RapidDome Series and
Honeywell HD6 Series high-speed domes.

The digital recorder shall support a minimum of seventy-seven different
protocols, to include the following, with additional protocols added
frequently:
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Ademco Rapid Dome
American Dynamics
Bosch Auto Dome
CBC (GANZ)
C-BEL

CIPHER CPT-V9KR
CNB-AN102
CNB-PTZ100
COMPUTAR

CoVi EVW-1000
DMP23-H2

Dennard RS 485

DongYang Unitech (DRX-502A)

DongYang DSC-230/240
DongYang SpeedDome
DongYang (255RXC)
DynaColor

DVRX-1000
Eraeseeds(CRX-1401)
Ernitec
EverFocusePTZ1000
Fastrax Il

Fastrax lIE

FitTech (DSC-230/PT-201)
Fine Systems (CRR-1600l)
Focvision KD1602

GANZ ZC - PT Series
HMC-250

HONEYWELL (GC-655P)
HONEYWELL (HSD-250)
HONEYWELL (HSD-251)
HONEYWELL (KDEC-300)
HONEYWELL HD6
HSCP

Honeywell MAXPRO
Honeywell VCL

Inter-M (VRX-2102)
Inter-M (VSD-6400)
Javelin Orbitor

JVC TK-C876/C655
Kaltel (CyberDome)

KDC

Kodietec

LG (LVC-A70x’s)

LG (LVC-M300/310)

LG (Multix)

LG Speed Dome

LG (LPT-A100L)
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XX.
yy.
ZZ.
daaa.
bbb.
CCC.
ddd.
eee.

9gg.
hhh.
ii.
iij-
kKK
.

mmm.

nnn.
000.

PPP.

qqq9.
rr.

sss.
ttt.

uuu.
VVV.

XXX.
yyy.
ZZZ.
aaaa.
bbbb.
CCCC.
dddd.
eeee.
ffff.

Mercer

Merit Li-Lin

Merit Li-Lin V6

MIC1-300

Molynx

NiceCam

Niko

ORX-1000(KRE-303)
Panasonic

Pelco DRD0O8/DRD14 Series
Pelco (P Protocol 4800)
Philips (TC8560&tc700)
SAE

Samsung (DRX-502A)
Samsung (SCC-641)
SANTACHI

Sensormatic SpeedDome-AD Delta Dome
Sony BRC-300
SPD-2500P

SungJin (SJ3000RX)
Sungdin (SJ2819RX)
Tamron

Toshiba (P Protocol 4800bps)
TTIAT TRX-100

TTIAT TTR-100

Ultrack KD6

VCL

VCL-Old

Vicon

Vicon — Surveyor2000
VIDEOLARM
VIDEOTREC

Visiontech

WONWOO

WSD-7425D

YUJIN SYSTEM EPT6000

60. The digital recorder shall include on-screen play controls to playback the
recorded video frame by frame (either forward or reverse), or play at
normal speed (either forward or reverse). An on-screen hour/minute slide
control bar must also be available to allow the operator to select the hour
and minute of the desired video. The slide bar must be controlled either
by clicking and dragging the slider, or using the wheel on the
manufacturer supplied mouse.

University of Massachusetts, Amherst DIGITAL RECORDING & TRANSMISSION SYSTEM
Lincoln Campus Center Parking Office SECTION 16820
UMA11-20

16820-16



61.

62.

63.

64.

65.

66.

67.

68.

69.

The digital recorder software will include the ability to discover IP
cameras from the network with an integrated camera discovery protocol
and add them to your digital recorder from a single interface.

The digital recorder shall support Megapixel IP cameras.

The digital recorder shall offer on-screen brightness controls to brighten
up an image to get more detail, zoom controls to allow the user to digitally
zoom in on an image, and speed controls to increase or decrease the
playback speed. When recording images with extensive motion using
720x480 resolution, the unit shall offer the option of interweaving two
frames to create a smooth detailed image, alleviating the “digital blur” that
can interfere with the quality of the video when recording high speed
moving images. This feature shall be activated with a simple mouse click.

The digital recorder shall include an option to enable Wide Screen
support for monitors that output in 16:9 ratios. The feature shall allow the
operator to switch between the standard 4:3 ratio and the widescreen
16:9 ratio.

The digital recorder shall include a time synchronization option, allowing a
single channel of video to playback in real-time.

The digital recorder shall allow the operator to perform an index search
based upon motion detection, sensor activation, instant record events,
and/or ATM/POS transactions, greatly reducing the amount of time
required to search through saved video. When searching ATM/POS
events, the user must have the option of searching for a specific
transaction number, or searching for all transactions. A simple double-
click on any one of the search results shall retrieve the associated
segment of video. '

The digital recorder shall include the ability to provide a twenty-four (24)
hour visual overview of a single camera by separating a twenty-four (24)
hour period into twenty-four (24) images, each representing the first
second of each hour. The operator must then have the ability to further
narrow the search down to ten (10) minute and one (1) minute increments
by simply double-clicking a displayed image.

The digital recorder must allow the operator to specify a region on an-
image and perform a search based upon any motion that had occurred in
that region. To indicate the progress of the search being performed, a
status bar shall be displayed on the screen. The search results must be
displayed in a separate column, listed by date and time. A simple double-
click on any one of the search results shall retrieve the associated
segment of video.

The digital video recorder shall include the ability to search for recorded
video based of level of motion in the clip. A line graph that shows the level
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70.

71.

72.

73.

74.

75.

76.

of motion in the clip will be displayed. The feature shall allow the operator
to play back video where motion has reached the desired level of
significance.

The digital recorder shall automatically adjust for Daylight Savings Time
changes, with no loss of video when the hour jumps forward. When the -
hour falls back, the unit shall record both duplicated hours, and allow the
operator to select which duplicated hour to play back.

The digital recorder shall allow the user to print a recorded image to a
local or network printer, utilizing the printing options of the available
printer.

The digital recorder shall allow for exporting single images in the JPEG
file format, and saving video clips in an AVI format. This shall allow
compatibility with any PC that supports these file formats. The AVI setup
must allow the user to enter a record duration and image quality setting
as well as the desired codec from a pre-defined list.

JPEG images exported from the digital recorder must be automatically
digitally signed to verify the authenticity of the image, and ensure they
have not been tampered with or edited in any way. A digital signature
verification program must be supplied with the digital recorder for
installation on any computer. Using this program, the operator shall
simply input the site code of the digital recorder that the image was
originally extracted from, and press verify. If the image has not been
tampered with, the program shall display the message “original image
file”. If the image has been tampered with, the program must draw a red
square around the image and display the message “entire image
changed” or “wrong site code”.

The digital recorder shall incorporate advanced hardware watchdog
circuitry for unsurpassed system reliability.

The digital recorder shall include full integration of the Active Alert video
analytics software allowing the operator to seamlessly configure and
search Active Alert events within the primary server software.

The digital recorder software shall be provided with multi-language
functionality.

C. The Remote Video Software shall include, as a minimum, the following
features/functions/specifications:

1.

The remote viewing software shall allow a user to fully operate and
maintain the Digital Recorder remotely, and must connect using standard
TCP/IP protocol through connection types such as DSL Cable Modemes,
T1, ISDN, LAN, or 56K dial-up connections.
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The remote software shall provide the user with most of the features and

- functions available at the local Digital Recorder. The remote features and

functions must include viewing live video, searching through archived
video, exporting images and video clips, and virtually all setup functions.

The remote video software shall allow up to five (5) users to
simultaneously connect to a single Digital Recorder. Each user can
perform functions on the unit and not affect the other users. The unit
shall only allow one user to access the setup and PTZ functions at any
given time.

To ensure that only authorized personnel are allowed to log in to the
Digital Recorder, the remote video software shall utilize user accounts
with assigned privileges, allowing or denying access to different functions.

The remote video software must be included with each unit, with the
following minimum requirements:

Pentium 1V2.0 GHz or Equivalent
256MB System Memory

DirectX 9 or Higher

Compatible Video Card

Internet or LAN Connection

TCP/IP Installed

Microsoft Windows® XP, or Vista OS
1024 x 768 Display Resolution

32 Bit Color Depth or Better

—TQ@™P o0 T

The Video Management Software shall include, as a minimum, the following
features/functions/specifications:

1.

The video management softwaré shall be a powerful utility that allows as
many as one-hundred (100) Digital Recorders to be connected
simultaneously and controlled using one (1) computer.

The video management software shall incorporate multiple screen
divisions, allowing the operator to create several groups of cameras and
customize the organization of the cameras. Each screen shall contain up
to thirty-six (36) different cameras.

The video management software shall include the ability to have multiple
windows open at any given time. The organization of these windows
shall be done using tabs, and the operator must have the ability to jump
from one window to another by simply clicking on a given tab. The video
management software shall also support the use of multiple monitors,
allowing the user to view multiple windows simultaneously.
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The video management software must allow remote audio in both live and
retrieval modes.

To allow users to quickly identify alarm zones and view the associated
video, the video management software shall be capable of importing
maps or linking to HTML maps and associating cameras and sensors to
locations on the maps. The software shall allow for importing an
unlimited number of maps.

The video management software shall allow the user to view different
types of alarms that are coming from the unit, including video signal loss
and sensor alarms. The software shall incorporate a filter button to filter
through the different types of alarms. By simply double-clicking an alarm
entry, the search window must open with the associated unit, camera,
and time related to the selected event.

The video management software shall log all alarm events with the
available associated video. Up to fifty of the most recent events shall be
viewable as on-screen thumbnail images. The operator must have the
ability to set the number of thumbnails and the display size. Up to nine
display sizes must be available. :

The video management software shall include a health information
window to view the health of units connected to the software. The
window shall provide all the collected information related to the health of a
unit at a given point in time. This information can be used to track data
usage or monitor the stability of a unit over time to determine if
components are in need of replacing before a critical failure.

The following must be available in the health information window:

a. Total Status: Indicates if the unit is healthy and running correctly.

b. Network Status: Indicates if the network component of the unit is
running correctly and error free.

C. Disk Status: Indicates if the hard drives of the unit are running
correctly and have available storage space.

d. Video Status: Indicates if the video component of the unit is

running correctly and error free.

e. Recording Status: Indicates if the recording component of the unit
is running correctly and error free.
f. DVR Information: Displays pertinent information on the unit.
g. Video/Recording: Displays the recording status of cameras
connected to the unit.
h. Memo: Space to input notes on the health check event.
i. Disk Usage: Indicates disk usage and remaining available space.
i Export: Exports the unit’s health information as an HTML
document.
University of Massachusetts, Amherst DIGITAL RECORDING & TRANSMISSION SYSTEM
Lincoln Campus Center Parking Office SECTION 16820

UMA11-20

16820-20



10.

11.

12.

13.

14,

15.

16.

Upon a warning or failure of any of health attributes on the unit, the video
management software must display an icon indicating the type of error
that occurred. The unit must also include the option of sounding a voice
warning if a failure is detected.

The video management software shall allow the operator to right-click any
live camera and instantly capture a still JPEG image of the current
camera field of view.

The video management software’s network backup feature shall allow the
operator to select the video to be saved and the location of where to save
it. The software must include a status bar to indicate the progress of the
backup.

The video management software shall have several options to allow the
operator to search through and find a particular section of video. The
options must include preview search, a search option that allows the user
to narrow down recorded video in a 24-hour period, displaying one image
for each hour of the day. When the image is selected, the hour chosen
must then be broken down into six (6) images, one image for every ten
(10) minute increment. When an image is again selected, ten (10)
images are displayed, one for every minute within the ten (10) minute
period. The selected image can then be applied to the main search.

The video management software must allow the operator to export single
images in the JPEG file format and save video clips in the AVI file format.
This shall allow compatibility with any PC that supports these file formats.

The video management software shall incorporate a log to keep track of
when the software was opened and closed, and who logged in and out,
The software must also utilize an alarm log to allow the user to view
different types of alarms coming into the system. Double clicking an entry
must open a search window with the associated digital recorder, camera,
and time related to the event.

The Digital Recording and Transmission System shall be the Honeywell
Fusion Series or equivalent. -

23  MECHANICAL SPECIFICATIONS

A The Digital Recorder shall have the following mechanical specifications:

1. Unit Dimensions (H x W xD) 7.0"°x17.3"x21.75"

2. Unit Weight 64 Ibs.
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24 ELECTRICAL POWER REQUIREMENTS
A. The Digital Recorder must have the following electrical specifications:

1. Power Requirement 100-240 VAC (50/60Hz), 10/7A

2.5 ENVIRONMENTAL CONDITIONS

A The Digital Recorder shall be designed to meet the following environmental
conditions:

1. Operating Temperature ........ 40° - 104° F (5° - 40° C) non-condensing
2. Emissions.........cccoceeeviiineiennn FCC Part 15, Subpart B, Class A
. EN55022 + A1: 1995 and A2: 1997
EN61000-3-2, EN61000-3-3

PART 3 — EXECUTION

3.1 EXAMINATION

A Submission of a proposal confirms that the contract documents and site
conditions are accepted without qualifications unless exceptions are specifically
noted.

B. The Digital Recording and Transmission system must be inspected before

installation, and shall be free of any cosmetic defects or damage.

3.2 PREPARATION
A Prior to installation, the Digital Recording and Transmission system shall be
configured and tested in accordance with the manufacturer’s instructions.
3.3 INSTALLATION

A. The Digital Recording and Transmission system must be installed, programmed,
and tested in accordance with the manufacturer’s instructions.

1. Interfaces shall be coordinated with the UMASS Campus Police
representative, as directed by the Project Manager.

2. All necessary back boxes, racks, connectors, supports, conduit, cable,
and wire must be furnished and installed to provide a complete and
reliable Digital Recording and Transmission system instaliation.
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3. All conduit, cable, and wire shall be installed parallel and square with
building lines, including raised floor areas. Conduit fill shall not exceed
forty percent (40%). All wires shall be gathered, tied, and installed in
Surface Raceway, as shown in the bid documents, to create an orderly
installation.

3.4 TESTING AND CERTIFICATION

A

The Contractor shall demonstrate the functionality of the Digital Recording and
Transmission system upon completion of installation, documenting the result of
all tests and providing these results to the Project Manager. The Digital
Recording and Transmission system shall be tested in accordance with the
following:

1. The Contractor shall conduct a complete inspection and test of all
installed Digital Recording and Transmission system equipment. This
includes testing and verifying operation with connected equipment.

2. The Contractor shall provide staff to test all devices and all operational
features of the system for witness by the Campus Police representative
and the Authority Having Jurisdiction. All testing must be witnessed by
the Project Manager prior to acceptance.

3.. The testing and certification shall take place as follows:

a. The Digital Recording and Transmission system shall be tested in
conjunction with the manufacturer’s representative.

b. Ali deficiencies noted in the above test shall be corrected.

Test results shall be submitted to the Project Manager.

The test and correction of any deficiencies shall be witnessed by

the Project Manager, and noted. '

e. The Engineer of Record shall accept the system.

f. The system test shall be witnessed by the Authority Having
Jurisdiction. Any deficiencies noted during the testing must be
corrected. '

e o

END OF SECTION 16820
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